C 16 H15ClN 2 O 3 , orthorhombic, Pbca (no. 61), a = 18.7178(2) Å, b = 15.2296(2) Å, c = 32.0558(3) Å, V = 9137.97(18) Å 3 , Z = 24, Rgt(F) = 0.0407, wR ref (F 2 ) = 0.1099, T = 100(2) K.
CrysAlis PRO [1] , SHELX [2, 3] , WinGX/ORTEP [4] Source of material General: The melting point of the compound was measured on a Electrothermal digital melting point apparatus and was uncorrected. The elemental analysis was performed on a Perkin-Elmer EA2400 CHN analyser. The IR spectrum was recorded using a Perkin-Elmer RX1 spectrophotometer equipped as a Nujol mull in between KBr cell from 4000 to 400 cm −1 . The 1 H and 13 C{ 1 H} NMR spectra were recorded in CDCl 3 solution on a Bruker AVN FT-NMR 400 MHz NMR spectrometer with chemical shifts relative to tetramethylsilane. 
Experimental details
The C-bound H atoms were geometrically placed (C-H = 0.95-0.99 Å) and refined as riding with U iso (H) = 1.2Ueq(C). The O-and N-bound H-atoms were located in a difference Fourier map but were refined with distance restraints of O-H = 0.84±0.01 Å and N-H = 0.88±0.01 Å, respectively, and with U iso (H) set to 1.5Ueq(O) and 1.2Ueq(N), respectively.
Comment
Crystal structure determinations of neutral benzyltin compounds containing Schiff base ligands related to the title hydrazone molecule, 4-chloro-N′-[(1E)-(3-ethoxy-2hydroxyphenyl)methylidene] benzohydrazide, a potentially dianionic tridentate ligand, have sometimes revealed unexpected synthetic outcomes. Thus, while the anticipated (2-FC 6 H4CH 2 ) 2 Sn(L 1 ) product was obtained from the reaction of (2-FC 6 H4CH 2 ) 2 SnCl 2 and 4-chloro-N′-[(1E)-(5-chloro-2-hydroxyphenyl)methylidene] benzohydrazide (H 2 L 1 ) [5] , incompletely substituted species of composition (C 6 H5CH 2 )Sn(OHCH 3 )(L 2 )Cl [6] and (4-FC 6 H4CH 2 )Sn(OH 2 )(L 3 )Cl [7] were obtained when analogous reactions of the respective di-(substituted-benzyl)tin dichlorides with 4-chloro-N′-[(1E)-(2-hydroxyphenyl)methylidene] benzohydrazide (H 2 L 2 ) and 1-hydroxy-N′-[(1E)-(2-hydroxy-4methoxyphenyl) methylidene]naphthalene-2-carbohydrazide (H 2 L 3 ), respectively, were conducted. Studies in this area are largely motivated by the biological activity, especially in the context of the quest for new anti-cancer drugs, of organotin derivatives of these molecules [8] [9] [10] . Complementing the above, are structural studies of the Schiff bases themselves [11, 12] and it was in this context that the title compound was studied crystallographically.
The crystallographic asymmetric unit of the title structure comprises three independent molecules as shown in the figure (70% displacement ellipsoids). Each independent molecule, hereafter designated as the Cl1-, Cl2-and Cl3molecules, comprises a central chromophore defined by the C(=O)N(H)N=C atoms which is planar with r.m.s. deviations of 0.0068 and 0.0171 Å for the Cl1 and Cl3 molecules, respectively. However, a difference in conformation for the Cl2molecule is noted whereby a twist is evident as seen in the C23-N3-N4-C24 torsion angle of −166.67 (14) °. The configuration about each of the imine-N1-C7 [1.2871(19) Å], N3-C23 [1.282(2) Å] and N5-C39 [1.283(2) Å] bonds is E. The dihedral angles between the central planes and appended hydroxyand chloro-phenyl rings also reveal differences in conformation between the independent molecules, i.e. 4.49(3) & 38.97(7)°, 18.47(11) & 59.73(7)°and 9.83(10) and 25.05(7)°, for the Cl1-Cl3-molecules, respectively. The dihedral angles formed between the outer rings are 35.36(6), 77.69(6) and 31.3(7)°, respectively. Each molecule features an intramolecular hydroxy-O-H· · · N(imine) hydrogen bond [O1-H1o· · · N1: H1o· · · N1 = 1.798(19) Å, O1· · · N1 = 2.5572(16) Å with angle at H1o = 150.3(18) Å, O4-H4o· · · N3: H4o· · · N3 = 1.833(16) Å, O4· · · N3 = 2.5722(17) Å with angle at H4o = 146(2)°and O7-H7o· · · N5: H7o· · · N5 = 1.818(18) Å, O7· · · N5 = 2.5728(16) Å with angle at H7o = 148(2)°].
The crystal of the title compound features supramolecular, zig-zag chains along the a-axis direction sustained by amide-N-H· · · O(carbonyl) hydrogen bonds occurring between the Cl1-and Cl3-molecules [N2-H2n· · · O9 i : H2n· · · O9 i = 1.897(10) Å, N2· · · O9 i = 2.7323(15) Å with angle at H2n = 157.8(18)°and N6-H6n· · · O3 ii : H6n· · · O3 ii = 1.903(14) Å, N6· · · O3 ii = 2.7797(16) Å with angle at H6n = 177.1 (15) °for symmetry operations (i) 3/2 − x, −1/2 + y, z and (ii) 1 − x, 1/2 + y, 1/2 − z]. Additional stability to the chains is afforded by π-stacking interactions between chlorophenyl rings [Cg(C9-C14)· · · Cg(C41-C46) i = 3.7110(9) Å with an angle of inclination = 2.52(8)°] The amide-N4H atom of the Cl2-molecule does not participate in a hydrogen bond. The chains are linked into supramolecular layers in the ab-plane via a combination of parallel carbonyl-O· · · π(hydroxyphenyl) [C8-O3· · · Cg(C17-C22) iii = 3.9502(14) Å with angle at O3 = 98.81(9)°for (iii) 1 − x, −1/2 + y, 1/2 − z] and C-H· · · O interactions with the closest of these being of the type methylene-C-H· · · O(hydroxy) [C31-H31a· · · O1 ii : H31a· · · O1 ii = 2.60 Å, C31· · · O1 ii = 3.429(2) Å with angle at H31a = 141°]. The links between layers along the c-axis to consolidate the three-dimensional molecular packing are of the type hydroxyphenyl-and methylene-C-H· · · Cl [C4-H4· · · Cl1 iv : H4· · · Cl1 iv = 2.81 Å, C4· · · Cl1 iv = 3.5952(17) Å with angle at H4 = 141°and C15-H15b· · · Cl2 v : H15b· · · Cl2 v = 2.73 Å, C15· · · Cl2 v 3.699(2) Å with angle at H15b = 166°for (iv) x, 1/2 − y, 1/2 + z and (v)
Finally, an analysis of the calculated Hirshfeld surfaces was conducted. This was accomplished employing Crystal Explorer 17 [13] and literature procedures [14] , including the calculation of the full and decomposed two-dimensional fingerprint plots. In particular, a recent study showed how such an analysis can be employed to differentiate between multiple molecules in the asymmetric unit [15] . The most prominent contacts on the Hirshfeld surface for each individual molecule are, not surprisingly, H· · · H contacts and the percentage contributions for the Cl1-Cl3-molecules, i.e. 38.5, 31.5 and 32.6%, differentiate between the Cl1-molecule on the one hand and the Cl2-and Cl3-molecules on the other. A similar differentiation is seen in the C· · · H/H· · · C contacts of 20.3, 26.7 and 25.6%, respectively. To a first approximation, the percentage contributions from the O· · · H/H· · · O [16.6, 17.0 and 17.5%] and Cl· · · H/H· · · Cl [15.6, 13.4 and 12.8%] contacts are about the same. The 3.6, 1.7 and 3.8% contributions from the C· · · C contacts and 1.1, 1.9 and 1.2% from the O· · · C/C· · · O contacts highlight small differences between the molecules.
